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[OBJECT] 

To provide the reduction method of background 
luminescence in the case of measuring heme or 
peroxidase which is an oxidation catalyst, 
based on luminous reaction by their catalytic 
actions using a 2,3- dihydro- 1,4- 
phtalazinedione derivative and an oxidizing 
agent. 



mm 



[SUMMARY OF THE INVENTION] 

A measurement is carried out in the presence of 
1 or more kinds of compounds which contain a 
functional group shown in a specific chemical 
formula or its salt, do not contain an aromatic 
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hydrocarbon which has a hydroxyl group, and 
have a chelate action, thereby reducing the 
background luminescence in a measurement of 
a heme or peroxidase. 



[CLAIMS] 



[ff*S l ] 

2, Ko-1, 4-7 

fiH, OH, COOH, n= 1 

~3) V^ZtlZ'gifemXteZ 



[CLAIM 1] 

A reduction method of background 
luminescence in a measurement of a heme or 
peroxidase characterized in that light-emission 
produced by processing a 2,3- dihydro-1,4- 
phthalazinedione derivative with heme or 
peroxidase in the presence of an oxidizing- 
agent is measured in the presence of 1 or 
more compounds which contain a functional 
group or its salt shown in the following chemical 
formulas 1-4 (X is H, OH, COOH, n=1-3), and 
do not contain an aromatic hydrocarbon with a 
hydroxyl group, and have a chelate action. 



[COMPOUND 1] 



/(CH 
X {CH 



(CH 2 ) n COOH 
2 ) n COOH 
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[COMPOUND 2] 



(CH 2 ) n COOH 
(CH 2 ) n OH 
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[COMPOUND 3] 



(CH 2 ) I) COOH 



Ut 4] 



[COMPOUND 4] 



(CH 2 ) n COOH 



C<— X 



(ch 2 ) n COOH 



[0 0 0 1] 



[DETAILED DESCRIPTION OF INVENTION] 



[0001] 



[INDUSTRIAL APPLICATION] 

This invention relates to the reduction method 
of background luminescence in the case of 
measuring the heme or peroxidase which is an 
oxidation catalyst, based on the luminous 
reaction by their catalytic actions using a 2,3- 
dihydro- 1 ,4- pthalazinedione derivative and an 
oxidizing agent. 



[0 0 0 2] 



[0002] 
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[PRIOR ART] 

The enzyme immunoassay (EIA) has come to 
be used for a fixed quantity of the ultralow- 
volume substance in a living body in recent 
years. 

However, it is in power to use a fluorescent 
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substrate for a measurement of a marker 
enzyme. 

However in a measurement of a fluorescent 
material, a high sensitive measurement is not 
necessarily easy under the influence of 
excitation light etc. The enzyme immunoassay 
(CLEIA) using the light-emission substrate 
which can perform a higher-sensitivity 
measurement is proposed. 

[0003] 

An alkali phosphatase, peroxidase, etc. are 
mentioned as an enzyme used for CLEIA. 
However, in the case of the light-emission 
substrate used to an alkali phosphatase, a 
destabilization is carried out by hydrolyzing the 
phosphoric-acid group of the light-emission 
substrate containing dioxatane structure. 

When decomposing, it designs so that a light 
emission. 



[0 0 0 4] 

H^xtLTh o r p emt, 7 

♦Srffi^LTV^S (Methods in 
Enzymology 133, p331-353, 
1986 ^tlb—M(D^y^ 

V? > K«5tSrteT Sit: 5 t m 



[0004] 

When making a luminol react with oxidizing 
agents, such as a hydrogen peroxide, 
independently in the case of peroxidase, short- 
time light-emission will observe to the several 
fentomol level as an amount of absolute of an 
enzyme. 

However, when becoming the quantity not 
more than it, it will be hidden in background 
luminescence, and a measurement is hard. 

Thorpe etc. has reported that light-emission 
augments remarkably and light-emission 
continues for a long time by adding compounds 
(enhancer), such as a phenol derivative and a 
hydroxy benzothiazole, to the type of the above 
with respect to this problem. 
(MethodsinEnzymology133, p 331-353, 1986). 

The enhancer of these series has the effect 
which augments the light-emission by catalyst 
of peroxidase etc., while making background 
luminescence generated when having mixed 
the oxidizing agent and the luminol reduce. 

Thereby, peroxidase can be measured now to 
about several 10 atto mol. 
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In CLE I A using peroxidase as a label, A 
fixed quantity of various measurement items 
came be conventionally completed high- 
sensitivity using this augumentation reaction. 
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[PROBLEM ADDRESSED] 

In the case of the light-emission substrate used 
to the above alkali phosphatase measurements, 
In the optimum pH of an alkali phosphatase 

The hydrolysis like a non-enzyme of the 
phosphoric ester of these light-emission 
substrate ease to occur, and the subject that it 
is easy to produce the background 
luminescence originating in this occurs. 

Since the micro light-emission originating in a 
trace amount alkali phosphatase cannot 
distinguish with a back ground when 
background luminescence arises, a 
measurement sensitivity cannot be increased. 



[0006] 

About the light-emission substrate and the 
enhancer which are also used to a peroxidase 
measurement When it is going to measure trace 
amount peroxidase, the subject similar to the 
case of the above-mentioned alkali 
phosphatase occurs. 

Since a high level has as always background 
luminescence even if it adds an example 
enhancer, the light-emission less than the level 
is because it cannot catch. 
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[0007] 

Thus, it was essential in order for development 
of the method of controlling low this high 
background luminescence to achieve a high 
sensitive measurement. 



[0008] 



^ {31*5 ft 6 ^ y * ^ 7 y K#3fe 

©^fefcov^-cllfoftflr'Sfc Lfc 

:b^#3§0J!{i, 2, 3-i?CF 
4 -^yv^^ffst 

/I'tt-yy—v-etiimirZ r. <h 

~8 (ffiLXGH, OH, CO 
OH, n= 1 ~3) -C^$tl5 

i aw±w*#TT?ai]^r5 ^ 
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[SOLUTION OF THE INVENTION] 

These inventors did earnestly research about 
the reduction method of background 
luminescence in the type consisting of a 
luminol, an oxidizing agent, and an enhancer. 

As a result, this invention was completed. 
That is, this invention, Light-emission which 
produces a 2,3- dihydro- 1 ,4- phthalazinedione 
derivative by processing by the heme or 
peroxidase in an oxidizing-agent presence, It 
measures by being under 1 or more kinds of 
coexistance of the compound which has a 
chelate action which contains in structure the 
functional group or the its salt shown by the 
following chemical formula 5-8 (however X is H, 
OH, COOH, n= 1-3), and does not contain in 
structure the aromatic hydrocarbon which has a 
hydroxyl group. 

It is the reduction method of background 
luminescence in a measurement of the heme or 
peroxidase characterized by the above- 
mentioned. 

This invention is explained in detail below. 



[0009] 



[ft 5] 



[COMPOUND 5] 
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<(CH 2 ) n COOH 
(CH, ) n COOH 



[0 0 10] [0010] 

Ut 6 ] [COMPOUND 6] 

(CH 2 ) n COOH 



fCH, ) n OH 



[0011] [0011] 

7 ] [COMPOUND 7] 



< 

^ H 



(CH 2 ) n COOH 



[0012] [0012] 

[^8] [COMPOUND 8] 



<(CH 2 ) n COOH 
X 
(ch 2 ) n COOH 



[0013] [0013] 

—MciX^&fri& 2 , 3 When mixing the oxidizing agents represented 
-v>fc Kn-i', b Y the luminol, such as a 2,3- dihydro- 1,4- 
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LTfi, #J;U2\ trans-1,2- 
Diaminocyclohexane-N.N.N'.N'- 
tetraacetic acid monohydrate 
& 15 * © i£ , N,N- 
Bis(2hydroxyethl)glycine St/-?: 
CO jg , 1 ,3-Diamino-2- 
hydroxypropane-N,N,N',N'- 
tetraaceticacid l^-?©fi, 
Diethylenetriamine- 
N > N,N',N",N"-pentaacetic acid 
S^Cl, Ethylenediamine- 
N,N'-diacetic acid _5.t/-?-GDi^ 
Ethylenediamin-N.N'- 
dipropionic acid.dihydrochloride 
& t>* * <D m. , N-(2- 
Hydroxyethyl)ethylenediamine- 
N.N'.N'-triacetic acid JkTI^CD 
4£ , 0,0'-Bis(2- 

aminoethyl)ethyleneglycol- 
N.N.N'.N'-tetraacetic acid RTJ 
Z (D i& y 1,6- 
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phthalazinedione derivative and a hydrogen 
peroxide, in a weakly alkaline solution, even if it 
will not add an oxidation catalyst said a heme 
and peroxidase, light-emission of a certain level 
observes. 

This is background luminescence said by this 
invention. 

It was confirmed that this background 
luminescence is a thing resulting from the metal 
ion which exists trace amount in a reaction 
system. 

Therefore this invention reduces background 
luminescence by making 1 or more kinds of a 
compound which have a chelate action which 
contains in structure the 4 above-mentioned 
kinds of functional groups, or an its salt, and 
does not contain in structure the aromatic 
hydrocarbon which has a hydroxyl group 
coexist. 



[0014] 

As a compound with such a property For 
example, trans-1 ,2-Diaminocyclohexane- 
N,N,N , ,N , -tetraaceticacidmonohydrate, And an 
its salt, N, N-Bis(2hydroxyethl) glycine, And an 
its salt, 1 ,3-Diamino-2-hydroxypropane- 
N , N , N', N'-tetraaceticacid , And its-salt, 
Diethylenetriamine-N, N,N',N",N"- 
pentaaceticacid, and an its salt, 
Ethylenediamine-N, N'-diaceticacid, And an its 
salt, Ethylenediamin-N, NT- dipropionicacid and 
dihydrochloride, And an its salt, N-(2- 
Hydroxyethyl) ethylenediamine-N,N\N'- 
triaceticacid, And an its salt, O, 0'-Bis(2- 
aminoethyl) ethyleneglycol-N,N,N\N'- 
tetraaceticacid, And an its salt, 1,6- 
Hexamethylethylenediamine-N.N.N'X- 
tetraaceticacid, And an its salt, N-(2- 
Hydroxyethyl) iminodiaceticacid, And an its salt, 
Iminodiaceticacid and an its salt, 1,2- 
Diaminopropane-N.N.N'.N'-tetraaceticacid, And 
an its salt, N itri lotriace ti cacid and an its salt, 
Nitrilotriporopionicacid and an its salt, 
Triethylenetetramine-N J N,N , ,N",N M, ,N m - 
hexaaceticacid, And an its salt, N-(2- 
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Hexamethylethylenediamine- 
N,N,N\N'-tetraacetic acid RXf 
* <D ifi N-(2- 
Hydroxyethyl)iminodiacetic acid 
Rtf^ (D^ Iminodiacetic acid 
R Xfi Z <D & s 1,2- 
Diaminopropane-N,N,N\N'- 
tetraacetic acid K,tF-€:£>i£L 
Nitrilotriacetic acid RXF^ (DilLs 
Nitrilotriporopionic acid RXf^ 
(O #i , Triethylenetetramine- 
N ) N,N , ) N M ,N ,M J N n, -hexaacetic 
acid R If ^ <D m. , N-(2- 
acetoamido)iminodiacetic acid 
R Z$ % <D Jfi . 0,0'-Bis(2- 
aminophenyl)ethyleneglycol- 
N.N.N'.N'-teraacetic acid RU 

[0 0 15] 

LTJi, 0.01mM £^ 5mM , 
£ L < f± 0.05mM b 1 .OmM 
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acetoamido) iminodiaceticacid, And an its salt, 
0, 0'-Bis(2-aminophenyl) ethyleneglycol-N, N, 
N'.N'-teraaceticacid, And an its salt, a citric acid, 
an its salt, etc. can be illustrated. 



[0015] 

As concentration of the compound added in the 
system, they are 5 mM from 0.01 mM. 
Preferably, 0.05 mM to 1.0 mM are good. 

Since the light-emission originating in 
catalytic activity, such as a heme and 
peroxidase, may be inhibited when using by the 
concentration beyond this, it is good to perform 
preliminary experiment to implementation prior 
to that, and to determine addition concentration 
conditions. 



[0 0 16] 

& m -c & o x % , 

Ethylenediaminehydroxyphenyl 
acetic acid RXJ^^(D^(D X o 



[0016] 

Even if it is the compound which has the above 
functional groups, the chelating agent which 
contains in structure the aromatic hydrocarbon 
which has a hydroxyl group like 
Ethylenediaminehydroxyphenylaceticacid and 
an its salt may inhibit the light-emission 
originating in catalytic activity, such as a heme 
and peroxidase. 
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As the 2,3- dihydro- 1,4- phthalazinedione 
derivative used by this invention, for example, a 
luminol and an its derivative, an iso luminol and 
an its derivative, and 7- 
Dimethylaminonaphthalene-1 ,2- 
dicarboxylicacidhydrazide etc. can be 
illustrated. 

As an oxidizing agent, for example, a 
hydrogen peroxide, the perboric-acid soda, etc. 
can be illustrated. 



[0018] 

An enhancer does not need to be added for the 
objective which reduces only background 
luminescence. 

However, when the thing with lower 
background luminescence performs a 
measurement of a preferable situation, that is, 
the heme of ultra-low concentration or 
peroxidase, it is effective when using an 
enhancer together. 

An enhancer can illustrate p position 
substituted phenol derivative (p iodo phenol, 4- 
phenylphenol, et al.), 2-hydroxy cinnamic acid, 
firefly luciferin and an its derivative, 6- hydroxy 
benzothiazole, 4- (4- hydroxyphenyl) thiazole, 
etc., for example. 



[0 0 19] 

*9, z<dv$(d pH t Lxnmr 

/V^ytt,pH8.0 fab pH9.5 ft 



[0019] 

Although this invention is applicable about 
peroxidase of the various origins, it is suitable 
for in particular peroxidase derived from a 
horseradish. 

In particular in the isomer of a Western 
horseradish peroxidase, it is suitable for the 
basic isomer. 

As pH at this time, alkalescent pH8.0 to 
pH9.5 is good, and an amine type or boric-acid 
types, such as tris hydroxy methane, etc. are 
preferable as buffer. 
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[EFFECT OF THE INVENTION] 

According to this invention, background 
luminescence of an inside system can be 
reduced, and light-emission which moreover 
originates in an oxidation catalyst is not 
inhibited, that is, can perform a measurement of 
a heme or peroxidase which reduced only 
background luminescence specifically. 

Since background luminescence can be low 
suppressed as compared with the prior art if this 
invention is used, the signal light-emission by 
the heme or peroxidase conventionally buried in 
background luminescence can be measured 
high-sensitivity. 

Moreover this invention can be applied to the 
augumentation light-emission enzyme 
immunoassay (Enhanced-CLEIA) which used 
peroxidase etc. as a label object of an antibody. 

In this case, it does not only remain in a 
measurement of peroxidase etc., but it can 
apply to a high sensitive measurement of 
various living-body trace amount substances. 



[0021] 



mmm\ 

[0 0 2 2] 

mmmi 

0.2mM 4-7x-^7i/- 



[Example] 

Hereafter, an Example is shown and this 
invention is more specifically explained. 

However, this invention is not limited only to 
an Example. 



[0022] 

Example 1 
0.2 mM4- 



phenylphenol, 1.0 mM hydrogen 
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/K 1.0mM iilfefbkifc, 0.5mM 
/— Na S&fttf 0.1 mM 

0.1M h U * & & jg fj It 

(pH8.5 ) m&zmmu ^ 

3d, >v*;-)V Na ffi^ti-^ 
£&V> 0.1 M h y 
(pH8.5 ) M£MU 

(7n*|fclBLR-3 0 l) 
£MU W^*ti200 M l © 
iWfco^-C, ftlUPSi^ 30 

Ltc 0 1 fc*-f „ ftfc 

^ 1 (' *5 ^ T , CyDTA it 
Trans-1,2- 

Diaminocyclohexane-N,N,N',N'- 
tetraacetic acid, monohyd rate 
£ „ DHEG f± N,N- 
Bis(2hydroxyethl)glycine £r > 
EDDA ft Ethylenediamine- 
N.N'-diacetic acid EDTA ii 
Ethylened iamine-N , N , N' , N'- 
tetraacetic acid &\ EGTA it 
0,0'-Bis(2- 

aminoethyl)ethyleneglycol- 
N.N.N'.N'-tetraacetic acid 
IDA it Iminodiacetic acid 
NTA it Nitrilotriaceticacid £r> 
Arg.teT/V^-^fc, Asp.fiT 
^^7=¥>^^, Cys.tei^f- 

y^.Giu.A % ym%. 

His.fi fc^f-v^^, Orn.(4^- 

2,3DCPyri. fi 2,3- 
Dicarboxypyridine 
NM2,3DCPyri. it 1-2,3- 

dicarboxypyridine &r 
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peroxide, 0.5 mM luminol Na salt, and 0.1 M tris 
hydrochloric-acid buffer (pH8.5) solution 
containing the compound shown to Table 1 of 
0.1 mM are prepared. 

Background luminescence (a part for count/) 
was measured. 

For the comparison, 4- phenylphenol, a 
hydrogen peroxide, and 0.1 M tris hydrochloric- 
acid buffer (pH8.5) solution not contained 
except a luminol Na salt were prepared, and 
background luminescence was measured 
similarly. 

The light-emission measurement used the 
commercially available measuring device (7p 
# company BLR-301), and each integrated the 
amount of light-emission of 1 minute from 30 
seconds after reagent preparation about the 
200-micro-l sample. 

A result is shown to Table 1 . 

In addition in Table 1 , 

CyDTA shows Trans-1,2-Diaminocyclohexane- 
N,N,N',N'-tetraaceticacid and monohydrate. 
DHEG shows N, N-Bis(2hydroxyethl) glycine 
and EDDA shows Ethylenediamine-N,N'- 
diaceticacid. EDTA shows Ethylenediamine- 
N,N,N\N-tetraaceticacid. EGTA shows O, O- 
Bis(2-aminoethy I) ethyleneglycol-N , N , N\ N- 
tetraaceticacid. IDA shows Iminodiaceticacid. 
NTA shows Nitrilotriaceticacid. Arg. shows 
arginine. Asp. shows aspartic acid. Cys. shows 
cystine. Glu.A shows glutamic acid. His. shows 
histidine. Orn. shows ornithine. Tyr. shows a 
tyrosine. 2 and 3DCPyri. show 2,3- 
Dicarboxypyridine. NM2 and 3DCPyri. show 1- 
2,3-dicarboxypyridine. 2 and 3DCPyra show 
2,3-Dicarboxypyradine. 

CyDTA, DHEG, EDDA, EDTA, EGTA, IDA, 
and NTA satisfy the property as a compound of 
this invention among these compounds. That is, 
it is the compound which has a chelate action 
which contains in structure an above-mentioned 
functional group or an above-mentioned its salt, 
and does not contain in structure the aromatic 
hydrocarbon which has a hydroxyl group. 
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2,3DCPyra fi 2,3- 
Dicarboxypyradine fr^fri^fri 

CyDTA , DHEG, EDDA, EDTA, 
EGTA, IDA , NTA »*^PJ<7) 

[0 0 2 3] 
^lj^te, CyDTA , DHEG, 
EDDA, EDTA, EGTA, IDA X 

it nta ^mmLtzm^s m 



[0023] 

Table 1 finds that background luminescence is 
clearly reduced compared with the case where 
non-addition or others is added, when CyDTA, 
DHEG, EDDA, EDTA, EGTA, IDA, or NTA is 
added. 



[0 0 2 4] 
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mi] 



[Table 1] 







KX8 






(counts/min.) 




( count s/mitu) 




1,820 


Cys, 


1,295 


CyDTA 


197 


Glu.A 


1.544 


DHEG 


346 


His. 


1,535 


EDDA 


649 


Orn. 


1,839 


EDTA 


799 


Tyr. 


1,071 


EGTA 


272 




1,422 


IDA 


465 


2,3DCPyri. 


11,784 


NTA 


205 


NM2,3DCPyri. 


3,317 


Arg. 


1,713 


2,3DCPyra. 


2,734 


Asp. 


1,361 







Row: reagent name, background luminescence 
Column: reagent name: no addition, anthranilic acid 
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[0 0 2 5] 

mmm2 

CyDTA , DHEG, EDDA N 
EDTA, EGTA JDA Xtt NTA 

* is? - ncommm %®mL 

[0 0 2 6] 
0.2mM 4 -7x^7iy- 
/K 1.0mM i®^{fczkSf, 0.5mM 
/^/-/u Na *&&l>* 0.1mM 
(Dm 2 ^ Lfcjk'a-tJ^-^tf 
0.1M r- U x t£ $ If 

(pH8.5 ) «£MU 250 

f^/p^- >- y - nmw. * 

Ltc 0 $M30#^^ 1 

frb, CyDTA , DHEG, EDDA, 
EDTA, EGTA, IDAJRfiNTA #5 

[0 0 2 7] 



[0025] 

Example 2 

It examined whether these compounds would 
not disturb the catalytic action of peroxidase 
about the compound with which the reduction of 
background luminescence observed in Example 
1, CyDTA, DHEG, EDDA, EDTA, EGTA and 
IDA, or NTA. 



[0026] 

0.2 mM4- phenylphenol, 1.0 mM hydrogen 
peroxide, 0.5 mM luminol Na salt, and 0.1 M tris 
hydrochloric-acid buffer (pH8.5) solution 
containing the compound shown to Table 2 of 
0.1 mM are prepared. 

The Western horseradish-peroxidase solution 
of a 250atto mole (10 micro-l) was added. 

Light-emission of 30 seconds to 1 minute was 
measured like Example 1 after adding. 

A result is shown to Table 2. 

Table 2 finds that cyDTA, DHEG, EDDA, 
EDTA, EGTA, IDA, or NTA has the reduction 
effect of background luminescence, and what 
the oxidation of peroxidase moreover is not 
disturbed. 



[0027] 



[Table 2] 
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mm* 




v*t»r-t*«Di#© 


S/Ntt 




(counts/min.) 


383fe* (Counts/min.) 






1,820 


253,363 


139.2 


CyTDA 


197 


250.771 


1272.9 


DIIBG 


346 


215,528 


623.6 


EDM 


649 


239,032 


368.3 


EDTA 


799 


252,844 


316.5 


EGTA 


272 


231,688 


851.8 


IDA 


465 


249,905 


537.4 


NTA 


205 


240,664 


173.9 



Row: reagent name, background luminescence, luminescence with addition of 

peroxidase, S/N ratio 

Column: reagent name: no addition 



[0 0 2 8] 

m3\^Ltcik&$)% 0.1mM 
Xlt 1mM m&X*fcmLtzSkft 

nmmin 1 1 nmom^n 

/£*5*3{d*5V>-C ADA a N- 
(2-acetoamido)iminodiacetic 
acid ?r , DS Dextran 
Sulfatesodium £\ MOPS fi 3- 
(N-Morpholino)Propane- 
sulfonic Acid £ x 2,2Bipy fi 
2,2Bipyridy o -Phn fi o - 
Phenanthrolin fr^ti^friTF^to 
*3fd*5V^T, ADA Xfi 



[0028] 

Example 3 

Except having used the compound shown to 
Table 3 by 0.1 mM or 1 mM concentration, the 
operation similar to Example 1 was performed 
and the back-ground reduction effect was 
investigated. 

A result is shown to Table 3. 

In addition it sets to Table 3, ADA shows N- 
(2-acetoamido) iminodiaceticacid. DS shows 
DextranSulfatesodium. MOPS shows 3-(N- 
Morpholino) Propane-sulfonicAcid. 2, 2Bipy 
show 2 and 2Bipyridy. (omicron) -P hn shows - 
P(omicron) henanthrolin. 

In addition, in Table 3, 

ADA or a citric acid satisfues the property as 
a compound of this invention. That is, it is the 
compound which has a chelate action which 
contains in structure an above-mentioned 
functional group or an above-mentioned its salt, 
and does not contain in structure the aromatic 
hydrocarbon which has a hydroxyl group. 



[0 0 2 9] 
* 3 ADA 

\t ds &mnLizm&\ 



[0029] 

s/a^l/^X Tab|e 3 finds that background luminescence is 
clearly reduced compared with the case where 
non-addition or others is added, when ADA, a 
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MXte^OifoZWito LtzWii]- 1 citric acid, or DS is added. 

mmmu £ fix v > 5 r t & 
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[£3l 



[Table 3] 







MM* 






(Counts/min) 




(Counts/min) 




3,524 


9VM O.lmM 


250 




3,978 


l.OmM 


79 


l.OmM 


4,375 


iI5K 0.1 oM 


4,600 


^ato.imN 


4,040 


l.OnM 


1,821 


l.OoM 


1,071 


HOPS Q.lnl! 


9,908 


ADA 0.1 


569 


l.OnN 


33,783 


l.OntN 


364 


2.2Bipy.0.1nM 


9,174 


DS 0.1 nN 


508 


o-Phn. O.M 


10,207 



Row: reagent name, background luminescence 

Column: reagent name: no addition, succinic acid, oxalic acid, citric acid, tartaric 
acid 



[0 0 3 1] 

ADA , DSRXI^^ym^^^ 

[0 0 3 2] 
0.2mM 4-7^^/V7^y — 
/K LOrnM ii^kzK*. 0.5mM 
Na &;&t* 0.1mM 

o.im h y 

(pH8.5 ) ^SrWJ&U 250 



[0031] 

Example 4 

About ADA, DS and the citric acid which were 
used in Example 3, it examined whether these 
compounds would not actually disturb the 
catalytic action of peroxidase. 



[0032] 

A 0.2 mM4- phenylphenol, 1.0 mM hydrogen 
peroxide, a 0.5 mM luminol Na salt, and 0.1M 
tris hydrochloric-acid buffer (pH8.5) solution 
containing the compound shown to Table 4 of 
0.1 mM are prepared. 

The Western horseradish-peroxidase solution 
of a 250atto mole (10 micro-l) is added. 
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6 ADA M^^yiii^y^ 
DS X*\±^yt?y^Y* 

[0 0 3 4] 
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Light-emission of 30 seconds to 1 minute was 
measured like Example 1 after adding. 
A result is shown to Table 4. 



[0033] 

Table 4 finds that ADA and the citric acid which 
are the compound of this invention have the 
reduction effect of background luminescence, 
and do not disturb the oxidation of peroxidase. 

However, in DS, although the reduction effect 
of background luminescence observes, it finds 
that the oxidation of peroxidase is also 
disturbed. 



[0034] 



1*41 



[Table 4] 



«« 


(Count s/m in) 


(Counts/Bin.) 


S/Nit 


fflRM 


3,524 


253,363 


71.9 


ADA O.lmM 


569 


171,911 


302.1 


1.0 raM 


364 


115,223 


316.5 


DS O.lmN 


508 


4,860 


9.6 


*XV»Q.1bH 


250 


211,125 


844.5 


1.0 raN 


79 


189,262 


2395.7 



Row: reagent name, background luminescence, luminescence with addition of 
peroxidase, S/N ratio 

Column: reagent name: no addition, citric acid 



[0 0 3 5] 

^ikmmm^^>- (tsh > k 

/^yiftLTF (a t>r 2 it 



[0035] 

Example 5 

After carrying out pepsin digestion of the 
monoclonal antibody with respect to a 
thyrotropic hormone (TSH) and forming it into 
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F a WkLfco F a bft77^ 

L N rtbt^SMCC 
( SuccinimidyW -(N- 
maleimidomethyl)cyclohexane- 
1-carboxylate )T*&$fcL1tW¥P 

37°C-e 1 R£WK&£ii:fcgK ^ 
[0 0 3 6] 

UV280nm ©KJRSrjll^Lfc 
ft, 4 'CKTfi^Lfco &J£W 
S&fcffiTSH F (a b)2«;tt 
^@WbLfeattt--X (0 = 
1.4mm ) 12 iH&AtK 
TSH ifujhflfXtefEfcM 

(4.81 lU/ml) jfo.fi* 100 mI 
SrJtlP^, 37°C5 #Raj&#L&# 
<bKJ££-&fcft> B/F#St£ 
tfv\ O.IMNaCI , 50mM h V 
^Wi'mWl. 0.5 %Tween 20 

(pH8.5 ) £^tfM-C» 

h OffirfWSfci-C 200 ffiMfr&Lfc 
fcO) 100 a I M^, Mfc37°C 
1 0 ^KSJ4? $ -frfco 2k v ^ B / 
F5>M*if£ 5 IsJfTofcgL 
SSftfcttiSS (7P*ttiBLR 
- 3 0 1) tc-iry h U 0.2mM 
4-Phenylphenol, 1 .OmM iilt^fc 
7K^0.5mM / -;VNa^ 
0.1mM CyDTA , 0.1 M h ]} x& 
(pH8.5 ) &£tp38ft 
1*11200 mI **H^j^&Pft30 
1 ^©Mft^Uffi 

09 1 tmm^vxm^Ltc & 
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F(ab)'2, the gel filtration and a hydrophobic 
chromatograph refine. 

It reduced by the dithiothreitol and it Fab-ized. 
The gel filtration refines Fab-ized fragment. 

The Western horseradish peroxidase 
modified by SMCC (Succinimidyl4-(N- 
maleimidomethyl) cyclohexane-1 -carboxylate) 
is added to this. After carrying out 1 hour 
reaction by 37 degrees-Celsius, the enzyme 
label antibody (conjugate) fraction was 
aliquoted by the gel filtration. 



[0036] 

After the aliquoted conjugate measured 
absorption of UV280 nm, it was preserved by 4 
degrees-Celsius. 

12 piece of the magnetic beads (phi) (=1 .4 mm) 
which carried out solidified the anti- TSHF(ab) 
2-ized antibody is put into the reaction 
container. 

TSH zero serum or 100 micro-l of known 
concentration (4.81 micro-IU/ml) serums are 
added to this. After making it react, stirring 5 
minutes of 37 degrees-Celsiuses, B / F 
separation is performed. It washes with 
O.IMNaCI, 50 mM tris buffers, and the solution 
which contains Tween20 (pH8.5) 0.5%. 

Conjugate (thing was diluted 200 times by 
dilution liquid) 100 micro-l prepared previously 
is added. Furthermore it was made to react 10 
minutes of 37 degrees-Celsiuses. 

Subsequently it sets to the light-emission 
detector (Aloka Co., Ltd., BLR-301), after 
performing B / washing after F separation 5 
times. 0.2 mM4-Phenylphenol, 1.0 mM 
hydrogen peroxide, a 0.5 mM luminol Na salt, 
0.1 mMCyDTA, and 200 micro-l of the light- 
emission reagents containing 0.1M tris 
hydrochloric-acid buffer (pH8.5) are added. The 
amount of light-emission of 30 seconds to 1 
minute was integrated like Example 1 after 
adding. 

In addition the measurement was performed 
by a unit of 5 times about the same test liquid. 
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[0 0 3 7] 
m 5 ^ b CyDTA »I©S/ 

njfc.^(D^*)H851 T*fc5 
<D\ZftL, CyDTA ^M^"? 
<DS/NJ£{i147 T*fc^ S/ 

Nttm-m 6 ^&»£ft7t^ 
t*5t>^5 0 £fc CyDTA 

0.004 tfe5©i;fU ^ft^ 

8^L&a»ofci&£-cfi 0.017 
femrvmmi£t>m 6 

finite ftfcr i^*3^5 e 

[0 0 3 8] 
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Measurement result (the detection minimum 
field concentration by the mean value, the 
standard deviation, the variation, and 2SD 
method is shown to Table 5) 



[0037] 

S/N ratio (the amount of light-emission of the 
amount of light-emission / zero serum in a 
positive serum) of Table 5 to CyDTA addition 
type is 851. S/N ratio of CyDTA the non-adding 
type with respect to it is 147. 

It improves about 6 times in S/N ratio, and an 
octopus is found. 

Moreover the detection minimum field 
concentration at the time of adding CyDTA is 
0.004. It is 0.017 when this is not added with 
respect to it. 

Detection minimum field concentration also 
finds to have improved about 6 times. 
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[Table 5] 





(counts/ain) 




CyDTAiSfiQ 


CyDTAJSBSsttl 


CyDTASJQ 




TSH88 


nam 






BftdLtt 




0 


0 


48.1 


48.1 




131 


789 


111.458 


116,279 


mmmm 


47 


201 


7,697 


6,312 




36 


25 


7 


5 








0.004 


0.017 



Row: luminescence 

Column: TSH concentration, mean value, standard deviation, variation, 
detection minimum field concentration; luminescence: CyDTA addition, negative 
serum; CyDTA non-addition; positive serum 
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